
m
Patent

Office
INVESTOR IN PEOPLE

09/857145 The Patent Office

Concept House

Cardiff Road

Newport
South Wales

NP10 8QQ

REPD 2 3 LZC iSG9

WIPO PCI

I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4)

of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the

Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as

originally filed in connection with the patent application identified therein.

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named

in this certificate and any accompanying documents has re-registered under the Companies Act

1980 with the same name as that with which it was registered immediately before re-

registration save for the substitution as, or inclusion as, the last part of the name of the words

"public limited company" or their equivalents in Welsh, references to the name of the company

in this certificate and any accompanying documents shall be treated as references to the name

with which it is so re-registered.

In accordance with the rules, the words "public limited company" may be replaced by p. I.e.,

pic, P.L.C. or PLC.

Re-registration under the Companies Act does not constitute a new legal entity but merely

subjects the company to certain additional company law rules.

Dated 30 November 1999

PRIORITY
DOCUMENT
mK^TTcn OR TRANSMITTED IN

An Executive Agency of the Department of Trade and Industry





Patents

(Rule 16)

977

THE PATENT Ci

Office Xa mm*

-4 DEC T998
^.^quest for erant of a patent
(See the notes on \m&Icfc$l%tyigft ^aQ^lplso get

<tn explanatory leafletJro1inWP11ttrm*G#ianJiiJiflp

you Jill in thisform)

98 E409A27-1 DO2901

PO1/770O 0.00 - 9826602.6

9826602.6

The Patent Office

Cardiff Road

Newport

Gwent NP9 1RH

1 . Your reference
W0110

Patent application number
(The Patent Office willfill in this part)

3. Full name, address and postcode of the or of

each applicant (underline all surnames)

Patents ADP number Ofyou know it)

If the applicant is a corporate body, give the

country/state of its incorporation

CROWN CORK & SEAL TECHNOLOGIES CORPORATION

11535 S. CENTRAL AVENUE

ALSIP
ILLINOIS 60803-2599
USA

. _ _

UNITED STATES / DELAWARE

4. Tide of the invention

SMALL DIAMETER CAN END WITH LARGE OPENING

5. Name of your agent (ifyou have one)

"Address for service" in the United Kingdom
to which all correspondence should be sent

(including the postcode)

DEBRA JANE CLARE SMITH

CARNAUDMETALBOX PLC

DOWNSVIEW ROAD
WANTAGE
OXFORDSHIRE, 0X12 9BP

UK

Patents ADP number (ifyou know it)

6. If you are declaring priority from one or more

earlier patent applications, give the country

and the date of filing of the or of each of these

earlier applications and Ofyou know it) the or

each application number

7. If this application is divided or otherwise

derived from an earlier UK application,

give the number and the filing date of

the earlier application

Country Priority application number

(ifyou know it)

Number of earlier application

Date of filing

(day/ month /year)

Date of fiJing

(day / month /year)

8. Is a statement of inventorship and of right

to grant of a patent required in support of yE S
this request? (Answer 'Yes' if:

a) any applicant named in part 3 is not an inventor, or

b) there is an inventor who is not named as an

applicant, or

c) any named applicant is a corporate body.

See note (d))

Patents Form 1/77



9. Enter the number of sheettg^any of the

following items you are f^^pith this form.

Do not count copies of the same document

Continuation sheets of this form
"

Description

Claims

Abstract

Drawings 2 4 (L

10. If you are also filing any of the following,

state how many against each item.

Priority documents

Translations of priority documents

Statement of inventorship and right

to grant Of a patent (Patents Form 7/77)

Request for preliminary examination

and search (Patents Form 9/77)
YES

Request for substantive examination

(Patents Form 10/77)

Any other documents
(please specify)

11.
I/We requesyfhe grant ote patent on the basis of this application.

Signature jEfeU
f>

Date

DEBRA JANE CLARE SMITH 2 Dec 1998

12. Name and daytime telephone number of

person to contact in the United Kingdom MS D SMITH 01235 402656

Warning
^trailer of the Patent Office will consider whetherpublication

After an application for a patent has been filed, the Comptroller oj the rate jj y^
or communication of the invention should beprohibited or

live in the

will be informed if it is necessary to prohibit or restrictyour
first getting

communication bos been given, or any such direction has been revoked.

TTfyou need belp to fill in tbisform oryou bave any questions, please contact tbe Patent Office on 0645 500505.

b) Write your answers in capital letters using black ink oryou may type them.

sheet ofpaper and write "see continuation sheet in tbe relevantpunw j

attached to tbisform.

d) Ifyou have answered 'Yes' Patents Form 7/77 will need to be filed.

e) Onceyou bave filled in tbeform you must remember to sign and date it.

f) For details of tbefee and ways to pay please contact the Patent Office.

Patents Form 1/77



W0110D02
DUPLICATE

1

SMALL DIAMETER CAN END WITH LARGE OPENING

The present invention relates to can ends having a

non- removable tear panel which defines a large opening

for improved pour characteristics, so called large

opening ends (LOE) . In particular, the invention relates
to the shape of such large openings in can ends having a

reduced diameter centre panel

.

Typically, aluminium or steel cans filled with beer,

soft drinks or the like are provided with easy open, stay
on tab type ends having a non- removable tear panel which
is torn and swung down into the can to provide an opening

through which the contents of the can may be dispensed.

The opening provided in conventional cans is generally

small and as a consequence it is not possible to pour the

contents from the can in a smooth manner because the

liquid tends to be dispensed in small spurts or glugs

.

This is particularly difficult where the contents are

being drunk directly from the can as the glugs mean that

the liquid has to be sipped.

Can ends having larger openings have been proposed,

for example in US 5,711,448, in order to improve

pourability and drinkability . This improved performance

is usually obtained by providing openings of larger area

than the conventional openings discussed above. The pour
characteristics of these large openings allow the

contents of the can to be dispensed at higher flow rates
than conventional openings, with fewer spurts or glugs.

This allows the contents of a can to be drunk directly

from the can, in a more natural manner.

Can ends are made in a variety of sizes from 2 02 to

211 (using conventional can makers 1 terminology).



However, there is continual pressure to reduce the size

of can ends. Recently, 206 ends were conventionally used -

for all beverage cans and these size ends are still used

on the majority of beer cans in Europe. However, on cans

for soft drinks, 2 02 ends are now the industry standard

in both the US and Europe and there is industry pressure

to reduce the remaining 2 06 ends to 2 02 ends. Thus, cans

are being produced with successively smaller diameter

ends in order to provide cost savings through

lightweighting

.

Furthermore, it has been proposed to reduce the

diameter of the centre panel of the can end whilst

retaining the nominal can end diameter, as discussed in

WO 96/3 7414. Such can ends have an outer circumferential

"hook" which is separated from a smaller diameter centre

panel by an inclined side wall. The side wall is inclined

at an angle of between 2 0° to 60° to the plane of the

centre panel.

As centre panels become smaller (either through

reducing the size of the can end or through the use of

inclined side walls) it becomes more difficult to provide

an opening having the area considered necessary to obtain

improved pouring and drinking performance, due to the

reduced distance between the rivet and the side wall of

the. end panel. ^
The aim of the present invention is to provide an

easy open, stay on tab can end, having an opening with

improved pourability and drinkability characteristics but

suitable for use on ends having a smaller diameter centre

panel than conventional, standard 202 ends. Hence, the

present invention is suitable for use on 202 ends having



sloping side walls as previously discussed and on smaller

diameter standard ends, such as 200 and below.

Accordingly, the present invention provides an easy

open can end comprising a circular centre panel with a

rupturable score line therein, the score line defining

the periphery of a non-removable tear panel, a non-

detachable tab having a nose portion and a rear portion,

and a connection between the tab and the centre panel

which acts as a pivot about which the tab can be rotated

out of the plane of the centre panel, such that in use,

the rear portion of the tab is lifted to cause the nose

portion of the tab to press down on the tear panel,

thereby rupturing the score line and swinging the tear

panel out of the plane of the centre panel to create an

opening, the opening having a major axis and a minor

axis, the minor axis located on a diameter of the centre

panel and the major axis located perpendicular to said

diameter, characterised in that the diameter of the

centre panel is less than 1.835 inches (46.6 mm) and the

opening has an area of less than 0.5 square inches (323

mm2
) and an aspect ratio (major axis : minor axis) of

between 1.3 and 1.7.

All centre panel dimensions quoted in this

specification relate to the dimensions of the die used to

produce the centre panel. Thus the centre panel diameter

quoted is the internal panel diameter of the centre

panel

.

The inventors have discovered that the pourability

and drinkability characteristics of the opening in a can

end are affected more by the aspect ratio and orientation

of the opening than by its area. Hence, the opening in a



can end having a smaller diameter centre panel can be

designed with greatly improved pourability

characteristics without increasing the area of the

opening above the threshold value of 0.5 square inches

5 stipulated in the cited prior art.

The criteria for assessing a good LOE is that the

flow rate from the can opening, with a "vent" space above

the surface of the liquid, should exceed that which can

be swallowed by the average consumer. This allows the

10 average consumer to drink the contents of the can in a

natural manner, without any spurts or glugs . When the

flow rate from the opening is too low, the consumer will

tend to tilt the can further, to increase the flow rate,

and this cuts off the air space above the surface of the

15 liquid, causing glugging. Alternatively, in order to

obtain smooth pouring, the consumer will have to sip the

contents of the can due to the low flow rate.

Considering a can end having an opening in which the

minor axis of the opening lies along a diameter of the

20 end and its major axis lies perpendicular to such

diameter, significant improvements in pourability may be

obtained by providing a tear panel (and hence an opening

once the tear panel is torn and swung back into the can)

with an aspect ratio of between 1.3 and 1.7 (major axis :

2 5 minor axis) , preferably with an aspect ratio of j^bout

1.5.

When the aspect ratio is below 1.3, the opening in

the can tends towards a circular shape as in conventional

ends. The flow rate from such openings tends to be low

30 and the consumer then tilts the can further than is

desirable to obtain a higher flow rate, resulting in
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unsatisfactory glugging. When the aspect ratio is above

1.7, the opening in the can tends towards an elongated

shape which means that even slight variations in the tilt

of the can results in large variations in the flow rate,

5 Hence, at aspect ratios above 1.7, the flow rate from the

opening is too sensitive to variations in the tilt of the

can. This means that too much precision is required by

the consumer to obtain the required flow rate, without

blocking the air passage above the surface of the liquid.

10 Preferably the opening is elliptical, as this is the

most suitable shape to provide the required aspect ratio

whilst ensuring that the pivotal movement of the tab is

sufficient to fracture the score line along its entire

length. However, enhancements to the tearing of the score

15 line may be achieved by using an enhanced tab design or

by providing a bead configuration which strengthens the

centre panel around the score line and tab.

Preferably, the can end also comprises a bead on the

tear panel which substantially follows the outline of the

2 0 score line but which is shaped around the front of the

nose of the tab. This bead configuration helps to

strengthen the tear panel and prevent it from being

distorted as it is opened, thereby assisting rupture of

the score line along its entire length.

25 The present invention will now be described^ by way

of example only, with reference to the accompanying

drawings, in which:

Figure 1 shows a plan view of one embodiment of a

can end according to the invention.

30 Figure 2 shows a side section through the can end

shown in figure 1.



Figure 3 shows pour rate data for various 2 02 ends

with different aperture sizes (showing 202 Standard, 202

LOE and 2 02 LOE with reduced diameter centre panel)

.

Figures 1 and 2 show a can end 1 according to

one embodiment of the invention. The can end 1 has a

sloping side wall 2 and a centre panel 3 of reduced

diameter, D (as shown in Figure 2) . The centre panel 3 is

marked with a rupturable score line 10 which defines a

tear panel 11. The score line 10 has an open

configuration and the unmarked area between the start and

finish of the score line 10 defines a hinge 12. The can

end 1 also comprises a tab 2 0 having a nose portion 21 at

one end, which extends over the edge of the tear panel

11. The other end of the tab 20 is provided with a rear,

lifting portion. The tab 20 is connected to the centre

panel 3 by a rivet 25 positioned adjacent to the score

line 10, on the other side of the score line to the nose

of the tab 21. The tear panel 11 is provided with a

closed, raised bead 15 which follows the periphery of the

tear panel 11 and the nose of the tab 21.

To open the can, the rear portion of the tab 20 is

raised and the tab 20 pivots out of the plane of the

centre panel 3 about the rivet 25, pressing the nose of

the tab 21 against the tear panel 11 adjacent to the

score line 10. This movement initially ruptures 4he
portion of the score line 10 which extends below the tab

2 0 and allows any gas which has built up within the can

to vent (the "pop") . As the tab 20 is raised further,

rupture of the score continues around the periphery of

the score line 10 and the tear panel 11 swings out of the

plane of the centre panel 3, into the body of the can
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about the hinge portion 12, defining an opening in the

can end 1. The bead 15 on the tear panel 11 provides

stiffness and prevents the tear panel 11 from distorting

as the end 1 is being opened. This in turn assists the

5 propagation of the rupture of the score line 15 around

the periphery of the tear panel 11 to the hinge portion

12. The resultant opening has a minor axis, which lies on

a diameter X-X of the end 1 and a major axis Y-Y, which

lies perpendicular to this diameter, at the point where

10 the opening has its maximum dimension along this axis.

As shown in figure 1, when the centre panel 3 is of

reduced diameter, the minor axis of the opening is

restricted by the reduced distance between the rivet 25

and the start of the side wall 30. This means that it is

15 difficult, to obtain an opening having an area of greater

than 0.5 square inches (323 mm2
), as stipulated in the

prior art as the size of opening required to obtain

improved pouring performance. However, the applicants

have found that improved pouring performance can be

20 obtained from an opening having an area less than 0.5

square inches (323 mm2
) , provided the aspect ratio of the

opening (major axis : minor axis) is between 1.3 and 1.7.

The applicants have carried out a number of tests to

measure the pour rates of cans fitted with ends having

25 various size apertures and centre panels. In these tests,

the test can was opened and then rotated from a vertical

to horizontal orientation in three seconds. The contents

of the can were allowed to flow freely from the can and

the flow rate measured at predetermined, constant time

30 intervals.
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Figure 3 shows the results of these tests for three 202

ends with differently configured centre panels and

aperture size: A conventional 202 LOE, A; a 202 LOE

according to the invention with reduced diameter centre

panel, B and a conventional 202 end with standard size

opening, C. As shown in figure 3, the conventional 202

end, C, with an opening of area 0.450 square inches (290

mm2

) and an aspect ratio of 1.1, exhibited fluctuations
in flow rate (glugging) and took the longest time to

reach its maximum flow rate. The 2 02 LOE, A, with an

opening of area 0.596 square inches (384.5 mm2
) and an

aspect ratio of 1.47, showed far fewer flow rate

fluctuations and reached a significantly higher maximum
flow rate in the least time. However a 202 end according
to the invention, B, having a reduced diameter centre
panel and an opening of area 0.487 square inches (314

mm2
) and an aspect ratio of about 1.5, was found to

exhibit significantly improved pouring characteristics

(with fewer flow rate fluctuations and improved flow rate
versus time profile) compared to the standard 202 end.

The flow rate versus time profile for the 202 LOE
according to the invention, B, shows a performance
comparable to that of the known 2 02 LOE, A.
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CLAIMS

1. An easy open can end comprising a circular centre

panel with a rupturable score line therein, the score

line defining the periphery of a non- removable tear

panel

,

a non-detachable tab having a nose portion and a rear

portion, and

a connection between the tab and the centre panel

which acts as a pivot about which the tab can be

rotated out of the plane of the centre panel,

such that in use, the rear portion of the tab is

lifted to cause the nose portion of the tab to press

down on the tear panel, thereby rupturing the score

line and swinging the tear panel out of the plane of

the centre panel to create an opening,

the opening having a major axis and a minor axis, the

minor axis located on a diameter of the centre panel

and the major axis located perpendicular to said

diameter,

characterised in that

the diameter of the centre panel is less than 1.835

inches (46.6 mm) and the opening has an area of less

than 0.5 square inches (323 mm2
) and an aspect ratio

(major axis : minor axis) of between 1.3 and 1.7.

2. An easy open can end according to claim 1, wherein

the opening is elliptical.

3. An easy open can end according to claim 1 or claim 2,

wherein the aspect ratio of the opening is about 1.5.
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4 . An easy open can end according to any one of claims 1

to 3, wherein the centre panel lies below the level *

of the outer circumference of the end and the side

wall, between the centre panel and said outer

circumference, is inclined at an angle of between 20°

and 60° to the plane of the end panel.

5 . An easy open can end according to any one of the

preceding claims, wherein the tear panel further

comprises a bead which substantially follows the

periphery of the score and the nose portion of the

tab.

6. An easy open end according to claim 5, wherein the

bead on the tear panel is closed.



ABSTRACT

A can end having a small diameter centre panel and

opening of particular aspect ratio to improve the

pourability and drinkability characteristics of the

opening, compared to can ends having conventional

openings

.

FIGURE 1
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